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は、来のえ抱性褐色B王者、 ・モザイク症状 ・路曲 ・黄化、活策、全体的な媛化・萎縮、不開花株や奇汗釘Eの
発生などの病徴がみられ、切り花や球隈収量の減少といった被~も甚だしい。このため、ユリのウイルス
病に関する研究は、これまでにも多数報告されてきた (238)。それらの報告によると、緑色濃淡モザイク
を示す梁には、紐条のウイルスである lilymottle virus あるいは tulipbreaking virusが存在し
(4、23、24)、黄色条斑モザイクを示す楽には、紐条のウイルスである 1i1ysymptomlcss Viru5と球状の
ウイルスである lilyringspot virusあるいはcucumbermosaic virusが存在するととが僻認されている
(3、4.23、25、26、27、70、81、82、87、側、 146)。また、ユリにみられるその他の病原ウイルスとして、 arabis











































































































Table 3. ComposiLion of附・smiσo-elemenls加 dor四nics
lngredi伺 t
M icro-el印刷ts 


































に、それぞれ鉄源としてMSの処方(第 l表)、徴E要素および有機物質として Ringeと Nilschの処方






ナフタレン酢酸(以下NAA)を O.1 mg. 1 i ter-I の漉皮になるように添加し、主要指頬組成をMS処方とした
上記培地中の附処方の有機物組成のうち、イノシトール、チアミンだけを、それぞれ単独であるいは組合
せて添加した府地、およびRN処方の有機物組成の全てを添加しなかった培地を用いた。培地の滅菌は、













織の生育は、 MS処方の主要ta知組成明jl!.!J:で巌も良好であり、 MS-NlI.処方とMS-N03 処方での生育がほ






Table 4. Influence of the composition of macro-elements in the mcdium on growlh o[ shoot tips 
of L.longiflom・G∞rgia・cultur剖 in延辺 (Culture阿 i吋:75出向)
% of No. of leav回 % of 
同 cro-el印刷t explants per explants 
with shoot explant with r∞ts 
ぬrrashige.Sk∞g(略) 90 7 90 
l/2Knop 60 3 20 
White 50 2 50 
Culture 耐 ium 加yone of above macro-el叩 1凶， Ri昭e.Nitsch(附)・smicro elαnenLs 
and organi岱， 40g.1it町 ・1 釦 crose，8g.1iter-' a血r，pH5.7. 
Culturing conditions:23・'C，continuous light(1，500 lux) . 
Culture maLerials :Shoot tip with one or two leaf primordium(0.4.，O. 71J1l in width， 
0.5.....0.81J1l in height) was倒 cis剖 andplaced in uprighL position 
in a tesL Lube(25mm di訓)conLaining 20 ml附 dium.
応 略-NlI. I.f)-N03 術1Itc
fjg. t. Influence of macro-ele聞 ¥tsin the n制 iumon growth of shooL Lips 
of しlongif1orum 'Georgia' cultured in viLr・o. (Culture開riod: 
75出向)
Culture n凶 ium:郎副d柵utemedia w官 ethe sar岡部 inTable 4， 
In the MS-N11‘ 目制ium，NlI.N03 and 剛03of MS・s
macro-el印刷tswere replac刷 withNlI.Cl， and KCl 
was supplemenL剖 Loc側関nsatefor decr回seof 
of K concentration. 
In the略-N03n凶 ium，N1L，N03 of略'smacro-elα舵nls
was replac凶 withNaN03・
11e N concenlralion of回 cro-elαncnlsof加thmcdja 
was s却時 asthat of路.
for culturing conditions and malerials: See Table 4 . 
1 0 
fig. 2. Influence of or郡nic-adder刈ain lhe medil.ll on growlh of shoot tips of 
L.longi flonm1・G伺 rgia・cult町剖担己主2・(Cullure附 i凶:70 c!ays) 
Up閃rleft : sasal n削 il.ll (略 ;畑町o-el印刷tsand Fc .RN;micro-el印刷ts
加 dor抑協(vitamins加 damino aci出)). 
Up閃rright :略，附'smicro-el切削凶.thiamin-ICl and ltYo-inosilol of RN 
OrganlCS. 
Lower lefl : sasal n削 il.llminus附'sor郡山CS.
Lo幡町 C凹 ter:略，間・smiα'o-el句~ts， myo-inositol of RN's or血niω.
Lower right :略.附'smiσo-el四len回.lhi剖lin-ICIof附・sor明nics.
All these n凶 iacontained 40g'lit町 ・1剖 crose加dO.l~'liler・ INAA ，
and the凶l陥 S紙j凶 tedto 5.7. 






















調節物質としてNAAを 0.1mg.liler-I 、ショ糖を40g.liter-I の濃度になるように添加したものを用
い、前項と同様の条件でオートクレープ滅菌した。培地pHの彫轡に関する実験については、培地の滅菌前










の生斤は認められた(第5点、第 3~1) 。 寒天培地を用いて出養を行なった場合、初期pH調子世値 4.1'" 







制された。 -!i、選天4g'liter-I のやや軟弱な階地や8g'li同r-Iのやや硬い培地において、 J長頂組織か
ら形成される葉条や恨は蝕子な生育もJミし、肥大したりん片も認められた。なお、本天4g.1itcr・1を添加l




実験には、テッポウユ1) .ジョージア.を供試し、球根の滅菌と茎部組織の分離 ・間床プ:il旬、 倍養蒋
器、借地室、.tgi葉IJlの温度・照明などの培養条件は第 l項に準じた。
m地には、主要出類組成と鉄源としてMSの処方、微量要素およひ有機物質としてRNの処方を川氏、生長










Tab1e 5. Inf1uence of cha時i時 thepH of the 1削 ilDDon growth of shoot tips of L 1ongif10rum 
-ωorgia・cu1t町 edin己主ro・ (Cu1ture関ri吋:70ぬYS)
FW of shoots No. of s('.31回開r回p1加 t FW of roots 
pH per exp1加 t ~孟20mg20 >""孟10略 10>""孟5mg tota1 際T explant 
(略) (Fw) (刊) (附) (略)
3.7 148.9 0.8 2.4 0.1 3.3 434.5 
4.7 360.0 1.0 1.4 1.5 3.9 610.0 
5.7 423.0 1.5 3.0 1.5 6.0 775.0 
6.7 285.5 0.6 4.0 1.1 5.7 472.3 
7.7 227.0 0.1 1.4 1.2 2.7 422.0 
Shoot tips wereω1t町吋 on 間関~r-wick 回pports in 1iquid 1削 ia.
Cu1ture medilDD:略'smaσo-e1e冊nts，RN・smi町 o-e1ements剖 dor伊ni岱， 40g'liter-'別 crose，
O.lmg'liter-'NAA， pIl5.7. 
For cu1turing conditions and materials: S四 Tab1e4. 
pl 3. 7 4. 7 5.7 6.7 7.7 
Fig. 3. Inf1uence of changing the pl of the脱出lDDon growth of shoot tips of 
L1ongif10n.un・Gωrgia・cultぽedi旦vi主ro・ (Cultureperiod : 70days ) 
Shoot ti開 werecu1 tured on pa関r-wicksup仰rtsin 1iquid服組a.
For cu1 ture r間dium，culturing ∞nditio凶剖dmaterials: See Table 5. 
1 4 
Agar concn 0 4 8 12 
(g'l iLcr・1)
r:ig. 4. Influence of agar concenLraLion in Lhc mcdi叩 ongrowLh o[ shooL 
Lips o[ しlongiflorun1'Georgia' cullur凶 inviLro. (CulLure period 
: 70也ys)
Cu1lure mcdium:刊esame m剖ium部 inTable 5 w部 usωexccplfor changing 
Lhe concenlration of agar. In 1 iquid cu1 Lurc (Og'litcr-'a伊rl，
culLure tubes were rotaLed aL 1 r開1.
For culLuring conditions加 dmalerials: See Tablc 4. 
Table 6. Influcnce of sucrose concentration in the m剖iumon growLh of shooL Lips of 1.1ongiflorum 
'Gcorgia' culLured 1旦己主2・ (Cullure阿riod: 70 d町s)
Sucrose 開 ofshoots No. of scales閃rcxpl加 t 同 ofrooLs 
concn per exp1ant ~ミ20mg20 >.....ミ10略 10>...，孟5略 Lolal per explanlment 
(g. 1 i Lcr-') (略) (Fw) (FW) (r:w) (略)
10 84.0 。 0.2 1.0 1.2 105.0 
20 301.0 0.1 1.3 1.9 3.3 497.0 
40 264.5 1.0 1.9 1.0 3.9 753.5 
80 91.0 0.5 2.0 2.4 4.9 1018.5 
Cu 1 ture mcd i um:刊esame IT凶 iumぉ inTable 5 exccpL for Lhe addiLion of 8g'liler-'喝arand 
changi ng Lhe sucrose concentration was used. 





'lbunb.) .内田かのこ.、ササユリ(しjaponicumThunb.)、ハカタユリ (L.browniiVdr.Colchesteri 




















O. 01rng'U ter-Iを添加した場合でも葉の伸長はみられたが、その基部の肥大・りん片化の程度は、 0.1rng'
liter-'添加培地で培養して得られた葉条のものと比較すると劣っていた。 1.0略・liter-'を添加した培
地では、多数の根が分化したが、根や葉の伸長および葉の基部の肥大 ・りん片化はむしろ抑制された。




った。逆に、1.Omg. 1 i tcr-I まで濃度を尚めると、民条や根のとl:fiは完全に同開lされた。 1Mを添加した
場合、 O.Olmg.liter-'の濃度では、形成された東条の1-:育に対する促進効来は必められなかった。しか
し、 O.1 mg'li tcr-I の浪度では、 NMO. 1略・liter-'添H醇宮地七で形成される小球と同程度に肥大した球
















O. 1 mg'l i tcr・1添加した明地で形成された球根では、生長調節物質無添加培地と比較して、りんJ;-の肥
大・充実が kー'iすすみ、来の伸長もみられた。また、 NMO.lmg'litcr-'を添加した場合、名前組織の肥





ササユリ、ハカタユリ、スカシユリ .ti津紅'においても、 t岳地に添加したNM(O.OI、O.1. 1. 0 mg' 
1 i tcr-I )が笹原組織の'1=.f1'こ及ぼす影響を調べた。ササユリ、ハカタユリでは、 NM添加のイf無にかか
わらず、生仔本は8か...10%と高かったo -}j、 'im-巨紅・では、 NM無添却で10%、O.Olmg'l i ter-I添
加で20%、O.lmg'literI 添加で40%、卜O時・liter-'添加で100%と、 NM濃度の上昇とともに'1=.作中
1 7 
Table 7. Influence of NAA concentration in the medium on growth of shoot tips of ~.!ongi f10rum 'Hinomoto・cultured
in vitro. - ICulture period : 70 days) 
NAA F官。fshoots No. of scales PJ![ explant No. of leaves F官。froots 
concn per explant ~己20mg20 >-と10mg10 >-と:img Tota1 per explant per explant 
(mg'liter-') (mg) (F曹) (F曹} (F官) (mg) 。 271. 3 0.0 1.8 6.3 8.1 7.1 91. 3 
自.01 451. 3 0.1 2.6 4.5 7.2 6.0 272.5 
0.1 911. 3 0.9 4.9 3.6 9.4 5.1 1480.0 
1.0 47.5 0.0 0.0 2.0 2.0 0.3 647.5 
Cu1ture medium: The s卸 emediu回目 inTab1e 5 was used except for the addition of 8g'liter-'agar and 
changing the NAA concentration. 
For cu1turing conditions and materials: See Table 4. 
炉4
∞ 
Tab1e 8. Inf1uence of auxins in the medium on gro富山 of shoot tips of L.1ongiflorum ・Georgia'cu1 tured in vitro. (Cu1 ture period : 80 days) 
Auxin 
Concn FW of shoots N白. of 1eaves 
per exp1ant per explant 
(l1Ig'liter-l) (lIg) 



















??? ? ? No. of sca1es per explant 
己20mg20 >-己10mg10 >-とる略 Tota1 
(Fw) (FW) (F官}



















tiAA 0.1 730.0 5.1 7.1 3.9 1.5 0.3 5.7 1028.8 
-一一一一一一一一一一一 一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一世lAA 0.01 95.0 2.5 1.7 0.0 0.0 0.5 0.5 41. 3 
0.1 440. 7 4.0 4.9 4.0 1.4 0.9 6.3 365.7 
1.0 379.0 3.0 2.0 2.2 0.8 0.0 3.0 522.0 
'一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一ー . 2.4-D 0.01 192.9 2.7 3.9 1.9 0.4 0.0 2.3 89.3 
0.1 136.9 2.7 4.4 1.3 1.0 0.6 2.9 639.4 
1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
~u1tur: . medium: The same medium as in Tab1e 5 was used except for the addition of 8g'liter-'agar and changing the concentration of various auxins. For culturing conditiロnsand materia1s: See Tab1e 4. 
NAA 0 0.01 O. 1 1. 0 
(~.lilcr- I) 
Fig. 5. Influence of NAA concentration in the IJ削 iurnon growth of shoot 
lips of L.longiflonm・Hinαnoto'∞lturedin vi tro. (Culture 
閃ri叫:70白ys) 
For cul ture IJ凶 ium:S田 T油le7. 
For culturing conditions and materials: See Table 4. 
(略・1i lゲ 1)
f'ig. 6. Influ伺印 ofNAA concentration in the町制iurn on growth 0 f油∞t
lips of ~.sr監ios盟・Uchida・ ωltur吋 in 己主2・( Cullure限riod: 
140ぬys) 
For culture IJ削 ium:See Table 9. 
For culturing conditions and malcrials: Sce Tablc 4. 
1 9 
Tab1e 9. Inf1uence of auxins in the mediu阻 ongrowth of shoot tips of L・盟主担型E ・Uchida・cultured担込年2・
ー (Culture period--=--ro days) 
Concn ~ of Bulb1et ~ of Root ~ of 
Auxins explants explants explants 
{田g'liter-I) .ith shoot growth1 with roots growth" with callus 
Control 。 100.0 +++ 66.7 ++ 33.3 
---明開明-_.・ 4・・幽--_.町・・・圃・同・開聞・・咽・・・・・・・・・咽・・圃--圃幽圃・_.匝旬・・H・・周囲-司---_.圃-------・圃--圃-----ー・・・・・・・・・圃-_.開聞・・・・---司・M・---咽-・・・ 4・・・・・圃・圃・・・咽・町--_.・・ー・・・・・・圃・・開閉岨._-
トJ





















































Culture阻edium:The same medium as in Table 5 was used except for the addition of 8g'liter-'agar and changing the concentration 
of various auxins. 
For cu1turing conditions and materials: See Table 4. 
1 Bulb1et growth : + = bulb1et wi th diameter of 1 -2rnm. + + = bulblet wi th diameter of 2 -4mm. 
+ + + =bulblet .i th diameter of 4 -6mm. + + + + = bu1b1et wi th diameter of 61M1 --. 
" Root grol1ith : + = few root formation. + + = several root formation， + + + =many root formation. 
+ + + = many elongated root formation. *※※= many abnormal root for田ation.
(A) A shooL tip afLer culLuring for 14伽ys.
(B) A shoot tip after culLuri昭 for25ぬys.
Fig. 7. Longitudinal section of shooL tips of L.盟主主担呈E ・Uchida・
culLured on the medi川 conLaining0.1 mg.liLer INAA. 
2 1 
Fig. 8. Call凶 fonnationof L・2盟主io盟 'Uchida'shoot ti凶 onthe n制 ium
containing 1.0 mg.lit町 ・12，4-D.( Culture問riod: 70 days ) 
For culture n凶 ium:See Tab1e 9. 
For culturing∞nditions創ldmaLerials: See Table 4. 
Fig. 9. 1:・主盟旦旦11 bulblets propagat凶 byshoot骨 tipcu1Lure for 210血ys
on Lhe medium containing 0.1略・liter-1NAA.
For cul ture n凶 ium:See T;油le7. 




liter- I を添加した場合、来条の生体重は88mgまで増加し、りん片の肥大も認められた。 さ らに、 0.1~'




球根を鉢上げしたところ、栽培2年目に開花した(第11図)0 .消沌紅.の茎丁目組織では、 NAA1. 0略・
1 i ler-I i添加用地において、その生育が鼠も良好であり、 5，.8 cmに伸長した細い挺が多数形成された。
また、りん片の肥大は不十分ではあるが、複数個の小さな球恨も得られた(第12図)。これらの小球隈
も、鉢上げ栽培2年Rにはすべて開花した。













せたりせず、小球般にまで生育しなかった(第10表、第14図)。第15図には、 sA1. Omg.l iter-Iを添加し




























た(第17図 (B))0 .ェンチャントメント.の場合、 NAAの添加による柴条および恨の生育促進効果は培
養70日目でも認められたが、さらに培養を続けることにより、葉が伸長し、また、りん片の肥大した球根
が得られた(第17図(C))。 一方、 sA添加による不定芽分化の促進効果はみられなかった。 ・金扇.の場
合、生長調節物質を添加しない培地では、葉条の生育や発栂はほとんどみられなかった。しかし、NAAの添
加によって茎頂組織の生育は促進され、培養の結晶とともに多数の肥大した績とりん片を有する小球摂が




Fig.l0. Multiple凶lbletfonnation in callus like mcristematic tissue 
originating fr側1:.brownii shoot tips on Lhe "削iumcontaining 
0.1 mg'lilcr-JNAA. (Culture開riod: 140伽ys)
For cul ture "凶ilDl:See Table 7. 
For cuLluring∞nditio凶 andnaterials: See Table 4. 
Fig.ll. flowering of 1:.2盟woiipl加 tspro同gatedby shoot-tip culLurc. 
Lbrownii加lbletswi th diameter of 2"8111 propagat凶 by
通1高F百5ωlt町ewere cultivat剖 insoil. Aftcr 2 years or 
culti vation. th回eplants flower凶 no何laly.
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NAA 。 0.01 0.1 1.0 
( mg'liter-I.) 
Fig.12. Influence of NAA concentration in lhe ~詞ium on growth of油∞t
ti陪 of'Kiyozubeni'ωlt町剖 invitro. (Culture悶 -i凶:120 
days ) 
ForωIture IJ凶 ium:See Table 7. 
For culturing conditions加dmalerials: See Table 4. 
BA(略 'liter-I) 0 0.01 0.1 1.0 
Fig.13. Influence of NAA加 dsA in the IJ凶 iumon growlh of sh∞l lips of 
しlongiflor・1.DD'ωorgia・ωlt町剖担己主旦・(Culture per i凶:70 
days ) 
Culture n凶 ium:略・smacro-el四剛ts創、dFe. RN・smicro-elωlenls and 
organics. 40g'liter-1別町出e，8g'liter-I筏~.
combjnation of 0 .-.1.0mg'liler-1BA with 0.01.略・lilcr-'
NAA. pH5.7 . 
For culturing conditions and materials: See Table 4. 
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T油le10. Influence of cylokinins in the町凶iUIIon 郡川 of油∞tti関 ofL皇陛担盟
-Uchi伽・ cull町剖担並立2・ (Culture附 i吋:70血YS)
Concn No.of bulblets sulblet % of Root % of 
Cytokinins [adventitious以Kis]Z [adv四 titiousbud]z 回p1加 tsgrowth" 出 plants




































40g.1it町 -1別 crose，8g.1iter-1鍵おr，0.01-..，し01暗.liter-1 BAor kineLin， p1l5.7 . 
For culturing conditions加dmaterials: See Table 4. 
Z N四1加rs加dplus signs in branckets indiωte the numb町加dgrowth of剖:ventitious bu也，
res開ctively.
Y Bulblet[bud]growth: += bulblet[加d]with diao隠terof-.，2rm， ++=加lblet[bud]with 
di御成町 of2""伽JD，+++= bulblet[bud] with di組閣北町 of4..6rm， 
+ + + + = bulblet [bud] wilh diamet町 of伽--.
" Root growth: 一=no root fonnation， + = few root formation， + + = sev町alroot formation， 
+++=岡市 rootfonnation， ++++= many elongated root formaLion. 
Fig.14.・Multipleadventitious bud ・formation什omshooL tips 
of 1:・2陛 iosum'Uchi伽・ onthe服 lium∞n回ini昭 0.1mg. 
liter・1sA.(Culture附 iod: 70ぬys) 
For cu1 ture IT制 illD:se Table 10. 
For ωlturing conditions and maLerials: See Tablc 4. 
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(A) A shoot tip aft町 culturingfor 10ぬys.
(8) A shoot tip after culturing for 25ぬys.
Fig.15. Longitudinal s配 tionof shoot tips of h・2盟主iosum・Uchida・
∞ltur凶 onthe r削 itD∞ntaini暗1.0略・liLer-1sA.
2 8 
Table 11. Influence of NAA加 dsA in lhe medium on growth of shoot tips of L.皇陛 盟 E ・Uchi由・
cullurぽIi旦込註旦・ (Cul turc開ri凶:70白ys)
Growth rcgulaLors(略・liter-I) No.of Advcnlitious % of Root adventi lio凶 buds
grbouwd thz 出~1加lsNAA BA per explant with rooLs growthY 
0.1 6.6 ++ 10.0 + 
O. I 0.1 8.9 ++ 30.0 + 
1.0 >7.6 + 0.0 
1.0 1.0 >9.3 ++ 0.0 
Cu Ilurc mcd i um: MS・smacro-elemenLs and Fe. RN's micro-elαnents and or回nics，40g.liler-lsucrose. 
8g'liter-1agar. cαnbination of 0 ~1.0mg'liler- INAA with O. 1 ~1.0mg'liLer・ IßA.p1l5.7.
For culLuring conditions and malcrials: See Table 4. 
z，Y ド01'adventitio凶 budgrowlh and root growth: See Tablc 10. 
Tablc 12. Influence of NAA加 dsA in Lhe medium on growlh of 'multiple advenLiLiolls bld' dcrived 
from shoot-ti p cu I Lure of L. e.巴註笠盟 'Uchida'. (CulLure p('riod : 70 days) 
GrowLh rcgulaLors (mg'liLer-l) NO.of bulblels_ sulbLet % of Root 
NAA BA 
[adveClti tiouS buds1 z. [剖VGnUURusbt昨 9fFfnts per scgment growlhY wllh rools growthX 
1.3 ++++ 100.0 ++ 
O. 1 1.5 ++++ 100.0 ++++ 
0.1 0.1 [9.61 [++] 20.0 + 
1.0 [> 10.61 [+ ] 0.0 
CulLure mαIium : MS・smacro-el印刷tsand Fe. RN・smicro-elemenls and organics. 40g.Lilcr-lsucrose. 
8g'liter-1agar， combination of O~ 0.lmg'liLcr-1NAA with O~1.0略・ liLer帽 IßA ， p1l5.7 . 
CulLurC maLerials: A 'mulLiple advcnLiLious bud' form吋 byshooL-Lip culture wお cl1LinLo four pieces 
and each piecc was Lransfered to Lhe four different media as dcscribcd above. 
For culLuring conditions: Sec Table 4. 
Z Nlunbcrs and plus signs in branckets indiωte Lhe lIunbcr and growth of advcnLi Liol1s buds， 
rcs開cLively.
Y，X sulbleL[bud1 growth and rooL growLh: See Table 10. 
~AA ( mg' li ter -~ ) Q Q. L Q. ~ 9 i3;C ( mg.il [ee-・1) O O:OI o.I 1.0 
Fig. 16. GrowLh of ・muLtipleadventiLiou8 bud ・dcrived什側 ashooL tip 
of ~ ・ ê.[些担主盟 'Uchida ・ cuJ Lurω1n 己主旦 after Lransfcr Lo ncw 
mcditun. (Culture period : 40出向)
.刷ILipleadventitiol1S bud' formα1 by shoot-tip cuHurc ¥licrc 
cuL inLo fo町 pi eces and each p i ece was Lr加 sfcr剖 lothe fOl1r 
di ffcrcnL mαiia as ind1caLαj abovc. 
For cul ture medium and r回Lerials:Sce Table 12. 
For cl1lLl1ring condiLions: Sec Table 4. 
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Table 13. Influence of NAA加 dBA in the附討ilJlJon growth of shoot tips of several lili白.
(Cult町 e問riod: 70血ys)
S閃ci邸 Growth No.of以Jlblets Bulblet % of Root 
加 d re忽llators [adventitious buds]z [剖V凹 titio凶 h刈z explants 
variety 知~.lit町-1) 開:Texplant growth~ wilh roots growth" 
1.0 +++ 87.5 +++ 
L.auratum NAA 0.1 1.3 +++ 87.5 ++++ 
BA 0.1 [>8.6] [+ ] 50.0 + 
1.0 + 80.0 + 
L.∞n∞lor NM 0.1 1.5 ++++ 100.0 ++++ 
BA 0.1 3.0 + 50.0 + 
L. Xelegans 1.0 + 100.0 + 
. Enchanlment . NAA 0.1 1.0 ++ 100.0 +++ 
BA 0.1 0.1 + 0.0 
しXelegans 1.0 + 0.0 
. Kinsen' NAA 0.1 1.0 ++ 100.0 +++ 
BA 0.1 1.1 + 0.0 
しXel句界ns 1.0 + 30.0 ++ 
.出atar回. NAA 0.1 3.4 ++ 100.0 ++ 
sA 0.1 3.5 + 0.0 
Culture n削 ium:略・smacro-elωler¥ts and Fe. RN・smiσo-el倒防lts加 dor伊niω.40g.1iter-'sucrose， 
8g.lilcr-'a血r，no growlh chωucals or 0.1 ~.li ter-'NAA or sA， p1l5.7 . 
For ωIluring conditions創ldmaterials: See Table 4. 
Z N四舵rsand pl凶 signsin branckets indicate the ntmJb町 andgrowth of剖ventitiousbuds， 
r邸pectively.
Y BulbLet[bud]growth :土=加lb1et[bud]with di~問t町 of--lnm， + = bulblel [bud] wi Lh dian時lcrof 
1 ""2剛，+ + =bulblet [bud] with di却は町 of2""伽1Jl，+ + + =bulblet [bud] 
wilh du蹴 lerof 4""6冊，++++=加lblet[bud]wilh di初叫erof 6R1Jl"". 
" Root growth: See Table 10. 
3 0 
(A) Control +NAA +sA 
(O.l~.lit町・ 1) (0. l~.li ter-1) 




Fig.17. Influence of NAA加dsA in Lhe冊 diumon growth of shooL tips of 
several lilies cultur吋 inviLro. 
(A) L. aurattml aft町 ωlturingfor 70ぬys.
(s)し切nω坦竺 afterculturing for 70ぬys.
(C) ~.支豆盃丞 ' Enchant脱nt ' arter culLuri昭 for150 days. 
(0) ~. xele盟主主・Kinsen・a抗ercul tur i ng for 150ぬys.
(E) c. X虫控室・h 岡田， after cult町四 for150仰 s.
ror culture mcditml: See Table 13. 
For culturing conditions and mat町ials:See Tab1e 4. 
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(C) Control +NAA (E) Control +NAA +BA 



























































Table 14. Influ∞ce of t田阿古t町 eon growth of shoot tips of 1:.1ongiflonm ・烏0培ia・ωlt町凶
in vilro. (Culture関riod: 70也YS)
問。fsh∞ts No. of s伺 les芭主臥plant FW of roots 
Tem際?ralure per explant ""'己3伽Jg 30>......，孟2伽耳~ 20>""'孟l~ 10>'"孟51l:t Total 開rex:pl加 t
("C) (略) (Fw) (同) (FW) (FW) (略)
17 "'18 176.3 0.0 0.0 0.4 1.9 2.3 313.8 
23 "'24 708.9 0.0 4.0 1.9 0.3 6.2 1092.2 
27 "'28 681. 4 3.0 1.0 4.0 0.3 8.3 897.1 
31 "'32 135.0 0.0 0.0 3.0 1.4 4.4 130.0 
Cullure IT削 ium :応・smaσo-el印刷ts 釘~ Fe， RN's micro-cl印刷凶加d0培加iω.
40g.1iter-'sucrose， 8g.1iter-'a伊r，0.1略・liter-'NAA，pH5.7 . 
Culluring condilions :百le担問 conditions出 inTab1e 4似 ccpLfor temperclture. 
for cullure materials: S偲 T油le4. 
Table 15. Influcncc of light intensity on growth of shoot tips o( しlongiflorun .Gωrgia' 
cullured in vitro. 一一 (Culture関ri吋:70也ys)
Liゆt FW of sh∞ts No. of scal白朕rexpl加 L FW of roots 
intensily 似ヨrexplant ~孟2伽Jg20 >'"孟I伽Jg10 >'"孟~ Tola1 開rexpl加 t
(lx) (略) (Fw) (開) (開) (昭)
400 120.0 0.0 0.0 2.9 2.9 221.7 
1，500 384.4 3.0 3.2 1.0 7.2 1048.9 
4.000 497.0 2.9 3.0 2.1 8.0 1045.0 
7.000 268.3 2.0 3.0 0.3 5.3 1383.3 
13，000 173.0 0.7 1.0 1.0 2. 7 628.0 
For culLure 町制ium : S田 Tぬle14. 
Culturing conditions and materials:百leselr.le as in Tab1e 1 except for light intensity. 
Table 16. Influencc of daily light開riodon gro帆hof shool Lips of 1:.1Ongj florum 
.G∞rぢia・ωlLur剖 in込主2・ (CuLlure問dαj: 70ぬys)
Lighl 向。fsh∞ts No. of記 al回開ヨ「臥plant FW of roots 
開r白y 関rexplant ~孟20略 20>'"孟1~ 10 >'"孟伽19 Tolal 問、回plant
(hours) (略) (Fw) (開) (刊) (略)。 181. 7 1.3 3.8 1.5 6.6 155.0 
8 456.0 0.4 2.0 1.3 3. 7 598.0 
16 556.3 1.6 3.0 1.9 6.5 768.8 
24 473.3 1.6 2.5 2.2 6.3 950.0 
For culLure 町制Iurn : S田 Table 14. 
Culluring conditions and materials:百les<溜ICas in Table 4 excepl for daily !ight period. 
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Fig.18. Influence of explant orientation on growlh of shool-lips of 
1.1ongiflonJID'ωorちia・ωltぽ倒語豆主2・(Culture閃riod: 
10也ys) 
Up開r:Nonnal plac朋削tof sh∞t ti開 (a開Xup) on the n限lium.
Lowcr: Inverted plac田町ltof shoot tips (a関Xdo順)on lhe n凶 ium
For culture限必ium:S田 T油le14. 
Culluring conditions創】dma同rials:百lesc甑Jeas in Table 4倒cept
for the orienLalion of油∞l-







起こすlilymottle virusと tulipbreaking virus、複合感染して黄色条斑モザイク病を引き起乙す




ウイルスの形状も明らかとなり、上記の1ilymottle virus 、tulipbrcaking virusとlilysymptomless 


















































Table 17. Diagnosis of virus in ~.longi f10rum • Georgia'. 
Observation with an el民 tronmicrosco開 SaP inoculalion to ~.fo盟盟IDlI詑剖lings
Diagnostic 
間 thod
NO.of mesh-grids discerned rod-shape virus NO.of virus-inf民 t吋 sc剖lings
mrlicles ov町 nO.ofobs町 V凶 mesh-gri也 overnO.of inoωlatcd se剖lings
Diagnosed line no. 
2 1 2 3 
Clone derived fr叩
scale pro開galionof 






16/19 3/3 3/3 
0/16 0/3 0/3 
Fig.19. Symptαns of mollling indllc剖 inL. formo回numse剖lingby inoculalion 
of leaf sap of a plant deriv凶什omscale pro同gationof field grOWTl 
blllbs. 




































































るためのJ.~本借地として、 Sheridanの処方を用い好結果を得たと報告している (5) 0 Sheridan 培地で








1 i ler・1のような高糖濃度の場合、形成された奨条の伸長葉の数が減少する傾向が認められ、 J;J<.恨の生理
状態は、休|眠相に入りつつあることがうかがえるとともに、恨の究?ifな生育もみられた。 ζのyt?itな恨の
生育は、来条 ・球恨の生fiを抑制する結果となったことから、テッポウユリ茎m組織の培益にfIlいる培地


























































































状ウイルスとしては、 1i ly syrnptαnle岱 V廿明、 lilymottle virusおよび tulipbr回kingvirusの
3障がある。員色条DIは∞∞胎ermosaic virusとlilysYmPLomless virusの組合感染が原肉となり、 一
万、 lilymoulc virusとtulipbreaking virusはそれぞれ緑色濃淡モザイクを引き起こすことが知られ





















2. Jよ.的組織から形成される栄条や恨の生育には、J1!天 8g・liLcr-I を加え、 pHを5.7にn周幣した培地が
過しているととが分かつた.また、ショ糖濃度については、 般の組織培養に用いられる濃度よりやや高
めの、 40g.1i ter-I が適した。
3.テッポウユリなどの苓頂組織から得られる葉条の生行とその法部りん片の肥大と球制形成は、生島周
節物質として、 NAAをO.lmg'l itcr-I の濃度で培地に添加するととによって促進された。ヤマユリやカノ






4. J長岡組織から形成される東条の生育には、 2ト28"Cの倍長温度が適していた。 23~240Cでは、葉条か
らの策の伸長が促進され、 27"-'28"Cでは、伸長する葉数が枕かし、りん片の肥大洲足進された。
5. ~定条の葉の伸長は、明条件で促進され、暗条件では抑制された。葉条の生庁やりんn-の形成・肥大

































































8 g -1 i Lcr-1 ，生長調節物質としてNMを O.1 mg-liLcr 1の濃度になるように添加した後、 pH5. 7 に
凋幣したものを使用した。実験用の培地には、 上記培地の性長a腿B物質のみを以下のように変更したもの
を川いた。オーキシンの影符をみた実験の場合、テッポウユリでは、 NM、1Mあるいは2_4-0 (各 0.01、






























数も、オーキシン無添加培地での 0.7枚に対して、 NAAO.lmg'liter-' 添加培地では4.5枚にまで増加し
た(第18炎、第21図)0 IsA 添加培地では、 1.Omg . liter働 1 の濃度で 1りん片当たり3.2個の子球が分化
したが、その生育はNAA0.1mg'liLer-'添加培地で得られた千球の生育と比較して劣っており、 1りん片
当たりに分化した子球から採取できる20略j孔上のりん片枚数も3.0枚となり、 NAA添加tg地のものより減
少した。 2，4-0の場合、 0.01、O.lmg .li ter-I の濃度では、子球の分化と生育に対する促進効果は認めら























3.0 5.0 lO.O 
Fig.20. Influence of auxins in the 町制iumon differentiaLion and growth of 
plantleLs in the culture of scales of 1.!ongiflor・1m.白orgia'. 
(Cullure peri凶:70ぬys)
Cul ture n凶 ium:略 's岡町。-eler附n凶 andFe. RN's miσo-el切削tsand organics， 
40g'lit町 -Isucrose，8g'liter-1a胆r，p1l5.7 and 0 ....10.0略・
lit町・la以 in(NAA，IAA or 2.4-D). 
Culturing∞nditions:230C，∞ntinuous light(1.500 lux) . 
Culture materials:百lescal回 with10 '"'-'30mg were taken fr側 bulbleLs
regenerated Lhrough sh∞t-Lipωlture and lhe abaxial 
side of the explant was placed in contacL wiLh 2伽1of 
the n削 iuminat回 ttube(25mn di訓). 
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Tab1e 18. Influence of NAA conc凹trationin the "凶iumon differentiation and growth of plant1e凶
in lhe ωlture of sωle of 1. SJ:些旦呈担 Uchida'. (Culture関riod: 70ぬys
NAA FW of sh∞凶 No.of加lblets No. of ha門部t剖 S回 1白区rscale 同 ofroot 
concn 開rscale 開rscale ~孟2伽1920 >.....孟1On"tg10 >-孟5略 Total 開rscalc 
(r昭・lit町ー1) (略) (附) (刊) (FW) (略)
。 112.0 1.8 0.7 1.3 1.1 3.1 112.0 
0.01 124.5 2.1 0.3 1.4 1.8 3.5 182.0 
0.1 865.5 3.3 4.5 3.8 1.4 9.7 1222.5 
1.0 115.0 1.5 。 1.5 1.3 2.8 1920.0 
Culluren制 ium:MS's ma町 o-elωlentsand Fe.削'smicro-el印刷lsand or四nics，40s.liter-1s¥Jcrose. 
8g.liter-1a血r.p1l5. 7. 0....1. 0 nlg.liler-1NM . 
For culturing conditions and materials: See Fig.20. 
NAA 0 0.01 0.1 1.0 
(mg.li ter-1) 
Fig.21. Influence of NAA concentration in the附 diumon differenliation 
加 dgrowth of plantlets in the cullure of scal邸 of1.~些些担
'Uchida'. (Cullure開riod. 70 days ) 
For cul ture "削ium:S回 T油le18. 
For culturing conditions and materials: See Fig.20. 
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TabLc 19. Inf1uence of BA conc伺 trationin the冊 diumon differentiation ar、dgrowth of bulblets 
(adven Li tious加也)in the cu1ture of scale of 1-~盟主sum 'Uchida'. 
(CulLure関riod: 70伽YS)
sA No.of bu1blets Bu1blet % of R∞t % of 
concn [adventitious加ds]z [剖:ventiLio凶凶d]Z S臼 1回 民a1出
(mg.lit町ー1) 開rscale growth>' with rooLs growthX wiLh callus 。 3.1 ++ 80.0 +++ 0.0 
0.01 2.2 +++ 60.0 +++ 0.0 
0.1 [3.8] [+++] 20.0 + 0.0 
1.0 [>7.2] [++] 0.0 20.0 
CulLure IT凶 ium:略 'smacro-e1e:開lts加 dFe.附'smiσo-eler悶 ltsand or事 ni岱.40g.liLcr・IS¥J町ose.
8g.1it町 ・1筏担r.plI5.7. 0...1.0時・liter-'BA. 
For culturing conditions 創~ materials: See Fig.20. 
'" Numbers加 dpl凶 signsin branckeLs indiωte the num国rand growth of剖ventitiousbuds. 
r回開ctively.
>' Bulblet[bud]growth: += bu1blet[bud] with di概 t町 of....2nm. ++=加lbleL[凶d]wiLh 
di制時terof 2 ...4l1li1. +++=加lblet[bud]with di加叫町 of4.，6l1li1. 
+ + + + = bulblet [bud] wi th di蹴 terof 6~. 
X Roo t growth :一=no root fonnation. + = f.側 rootfonnation. + + = several root 
fonnation. + + + =many r∞t fonnation. 
Influence of sA conc朋 trationjn the IT凶 iumon diff町entiation
and growth of plantleLs in the cul ture of sωl回 ofL.s巨cio盟
'Uchida'. (CulLure pcriod : 70 daYs ) 
For cu1ture 町制ium:S田 Table 19. 
For culluring conditions arld malerials: See Fig.20. 
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Fig.23. Inf1uencc of NAA and kinetin in the 0凶 iumon differentiaLion 
and growth of bulb1ets 1n Lhe culture of scales of L.longif1on.un 
'G伺 rgia'. (Culture開riod: 35血肉)
CulLure問 dium:略 'smacro-elenents and Fe，附'smicro-elemenLs加 d
or伊nics，40g'liter-1sucrose， 8g'liLer-1a伊r，p115.7， 
cαnbination of 砂~0.lmg'liter- 1NAA wiLh 0 ~10.0 mg' 
liter-1kinet1n，as shown a凶ve.










































片を培益した場合よ りも地加した(第21表 (8) )。
第4項設定培養条件の数種知のユリへの適用
生長調節物質および培養温度を、第l項、第2項においてテッポウユリおよびカノコユリりん片からの




Makino)、シンテッポウユリ (し xformolongihort.)、ヤマユリ、タケシマユリ (L. hanson i i 
Leichlle. )、 トサヒメユリおよびアジアチックハイブリッド群のミッドセンチュリ ハーイブリッド系品種













Table 20. lnfluence of temperature on differentiation and growth of plantlets in the culture of scale of ~.longif1orum 'Georgia'. 
- (Cu1 ture period : 70 days) 
Temperalure FW of shools No. of bu1b1els 
("c) per sca1e per sca1e 
(mg) 
17・18 316.0 2.2 
23・24 558.5 2.2 
27・28 506.5 2.0 
31・32 176.0 1.4 
No. of harvested sca1es per scale 
~ミ20mg20 >-と10mg10 >-と5mg
(F官) (F胃) (F胃)
0.4 2.6 0.2 
5.8 1.8 0.8 
9.0 1.2 。
1.2 1.0 。
No. of leaves 












Cu1 ture medium: ~IS ・ s ~acro-e1ements and Fe， RN・smicro-e1ements and organics， 40g'liler-'sucrose， 8g'1iter-'agar， pH5.7. 0.1mg'liter-'NAA. 
Culluring conditions and materials:刊es個 eas in Fig.20 excepl for lemperature. 
Tab1e 21， Inf1uence of cutting sca1es into various seg田entson differenliation and growth of bulblets in lhe scale cu1ture of 
L.盟主些型E・Uchida'. (Culture period : 70 days) 
No. of bu1b1ets per sca1e segment 
Treatmenl ~己300田g300 >-己100mg100 >-と50mg50 >-と30mg Tota1 
(FW) (F冒) (FW) (FW) 
(A) 
Intact sca1e 0.8 2.3 0.7 0.2 4.0 
Upper sca1e segment cut horizonta11y 0.2 3.0 0.8 0.5 4.5 
Loyer scale seg悶entcut horizonta11y 0.2 3.0 2.0 2.0 7.2 
Scale segment cut 10ngitudina11y 0.7 4.3 2.2 0.8 8.0 
No.of harvested sca1es per scale segment 
~孟20mg20 >-己10mg10 >-;::Smg Tota1 
(FW) (FW) (FW) 
5.7 3.5 0.7 9.9 
4.0 3.3 0.5 7.8 
6.5 6.7 1.7 14.9 
6.2 6.7 3.2 16.1 
-一 一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一-
(8) 
Intact scale 1.3 2.2 0.3 0.7 4.5 
Upper one fourth scale segmenl cut 0.2 2.8 1.3 2.6 6，9 
horizonta11y and 10ngitudina11y 
Lower one fourth sca1e segment cut 0.7 2.3 0.5 1.5 5.0 
horizonta11y and 10ngiludinally 
For cu1ture medium: See Tab1e 20. 
Culturing conditions: For exp. (A)，see Fig.20. For exp. (B)，27-28・'C.continuous light(4.000 lx) 
Culture materials: The same as in Fig.20 except that scales with 20-30mg were cultured. 
7.7 2.0 0.3 10.0 
3.3 2.8 2.3 8.4 
3.3 3.0 1.0 7.3 
Table 2. Differentiation and growth of bulblets and roots from bulb scales of several lilies cultured in vitro. 
一一寸Cultureperiod : 95 days} 
No.of bulblets oer scale No.of harvested scales per scale Size of largest bulblet 開。froots 
Species 300 >- 100 >- 50 >- 20 >- 10 >- per scale 。1 and 己300皿E と100mg ~ 50mg 己30mg Tota1 と20mg と10mg と5mg Total Dia回eter Height 
∞ variety (FW) (FW) (F官} (FW) (FW) (FW) (FW) (m) (mm) (mg) 
k.japonicum 。 0.8 2.8 1.8 5.4 1.8 9.4 5.2 16.4 5.0 X3.8 9.8 195.0 
[. rubt!ilum 。 。 1.0 3.5 4.5 0.7 1.2 1.5 3.4 4.5 X2.8 7.6 93.3 
L. brolrni i 。 。 0.5 1.2 1.7 0.9 1.0 0.5 2.4 4.3 x3.1 6.8 100.8 
l. nobllissimum 0.5 2.3 1.5 1.2 5.5 6.3 4.0 0.5 10.8 7.3 X7.1 9.0 350.0 
~. x formolongi 0.4 1.8 1.0 2.3 5.5 6.2 5.7 0.6 12.5 7.3 x7.0 9.1 567.0 
L. auratu国 0.2 2.4 2.4 2.6 7.6 2.5 5.0 3.2 10.7 6.1 x4.6 7.5 355.0 
L. hansonii 0.8 0.8 0.4 1.4 3.4 3.0 1.0 。 4.0 6.1 X4.7 11. 0 263.0 
[. concolor 1.4 2.4 。 1.4 5.2 7.2 1.4 0.6 9.2 7.9 x5.4 12.8 180.4 ~. x elegans 
Enchantment ・。 。 1.5 2.5 4.0 。 2.0 2.5 4.5 4.3 X2.8 6.1 35.0 
Kinsen 1.0 2.0 2.0 5.0 1.5 1.5 4.0 7.0 6.0 X3.0 7.5 510.0 
Ubatal1a. 。 0.3 0.8 2.3 4.4 。 0.8 0.8 1.6 2.9 X1.9 4.0 8.0 
For cu1ture medium: See Tab1e 20. 
For cu1turing conditions and materials: See Fig.20. 
(A)しauratuma仇町 culLuringfor 73ぬys.
(8) 1:.必巴旦2盟 aft町 culturing for 73ぬys.
Fig.24. DifferenLiation訓 IgrowLh of planLlets fr側 bulbscales of several 
lilies culLured in vitro. 
For culture 町制itun:See Table 20. 
For cuLturing conditions加dmaterials: See Fig.20. 
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(C)しxfonnolo昭iaft町 culturi昭 for75偏向・






































梢を40g・1iter・1 、寒天を 8g'liter-'、生長言問宣告物質としてNMを O、0.01、O.1 mg'li Lcr・1の濃度に








部位だけの生体喧も、 500略将皮にまで増加した。なお、別のテッポウユリ.ジョ ジー7 の子球培養に
関する実験において、 NM1.0 mg'liter-'の培地濃度でも培養したが、発似が非常に1fEJ，J，*となるため、子
球の生育は、むしろ抑制される傾向を示した。
カノコユリ .内11かのこ.では、 NM無添加の居地でも f球からの似の分化とイ1長が認められ、子球の











テッポウユリ.ジョ ージア では 20、40、60、80、100g.liter-'とした.
結果
カノコユリ子球の培養10日後の生育を第24表と第26図に示したo !岳地中のショ鮪滋度カ草;iくなるにつれ
て、 子球の肥大は良好となった。千球の生体重は、 20g.litぽー'のショ鮪濃度で出益したときの 465暗
に対して、 100g.litcr-'の濃度では 1.45伽尉こまで増加していた。さらに、ショ梢濃度を 140g'liter-'
まで、必めて!s益をdみた場合、子球の生体重は 120g.liter-'の濃度で以大となった。また、ショ糖漉度
のt削日にしたがって、 子球からの柴の伸長が抑制され、 60g.liter-I 以ヒのショ梢濃度では、東の伸長は
全くみられなかった。なお、ショ鮪滋度 40g.1iter-'の場合でも、内径 5cm、衿・杭200mlのガラス容器を
用い、 t岳地{止を 80m1に附加して長期間 (190日間)培養を続けると、 子球の性行・肥大がさらに進み、
球毛 4.860mg、球任 2.Ox 1.8 cm、球周 1.5cmの大きな子球が得られた(第21凶)。
テッポウユリの子球防長の場合、ショ糖漉度 20~100 g'liter-'の範凶で防接した結果、60g'liter-'
の濃度が子球の肥大に副産であることが分かった。ショ糖濃度をさらに尚めて情益すると、葉の伸長カl-qrp
















NAA 0 0.01 0.1 
(mg'li Ler・1) (A) L. 1ongiflorun1 'Gωrgia・
NAA 0 0.01 0.1 
(略・ljter・1)
(8) 1:・2民主io皇E・Uchida・
Fig.25. Influence of NAA concenLration in Lhe medium on growth of 
凶lblelsof 1:.1ongiflorurn ・Gωrgia・(A) and 1:.皇陛ios盟
・Uchida・(s)cultur剖 in己主2・ (Culture perl吋:70 days ) 
For culLurjng conditions.n凶 iumand岡 Lerials:S∞Table 23. 
6 4 
Tab1e 23. Inf1uence of NAA conc四 trationin the 限必hDnon growth of加1blelof 
L.1ongiflonm・加rgia・∞1tぽ剖担当旦・ (Culture阿川:7ωays) 
NM 開 ofshoot Size of加Lblet(l1li) FW of rools 
(mg'lit町 -1) [bulb1et] y (昭) Di31肥t町 lIeight (喝)
。 98.6[ 74.3] 6.0 x3.1 6.2 23.6 
0.01 774.6 [34. 3] 9.1 x6.2 9.3 864.3 
0.1 1127.1 [492.9] 12.0 x9.0 12.1 3021. 4 
Cullure n凶 ium:略'smacro-elωlents and Fe， RN' s micro-e1er聞 lts加 dor胆ni岱，
40g'liter-'別 crose，8g'liter-'a回r，plI5.7， 0 ---0.い~'1iter・ 'NM . 
Culturing∞nditions: 23 ~24・(;， 1，500 1ux (continuous 1ight). 
Cullure materia1s:刊eouter sca1回 of加lblets，regenerated through油∞t-tipcult町 e，
W町er倒防vedand then their inn町問rts，which had a diameler of 
1 ..2 mm and wereω11ed by the name bulblel ， w町ecult町剖よ旦豆笠豆-
Y Prior to wcighing the bulblcts， any existing 1eaves and roots wぽer四IOV剖.
T油1e24. Jnfluenωof剖位。se∞nc朗 trationin the n凶 imon growth of bulblet of 
!:.~些io呈E ・ Uchida ・ ωlt町剖よE 註笠旦・ (Culture附 iod:70血ys)
Exp. Sucrose FW of油∞t Size of bu1b1et (m) 問。froot 
no. (g'liler-') {加lb1et]Y (喝) Di舗leter Height (略)
20 545.7 [ 465.0] 9.9x 7.1 13.2 290.0 
40 520.0 [ 520.0] 11.1x 8.2 14.3 1405.7 
I 60 678.6 [ 650.5] 11.0x 8.0 15.1 1900.0 
80 1038.6 [1038. 6] 13.2X 9.8 18.2 2127.1 
100 1484.3 [1450. 0] 13.2xl1.1 22.0 2152.9 
40 730.0 [ 682.5] 10.0x 6.8 15.9 2400.7 
2 100 1163.3 [10. 0] 12.1xl0.0 19.0 2105.3 
120 1360.5 [1360. 5] 12.1 x 10. 2 22.1 1310.0 
140 1231. 7 [1231. 7] 10.0x 8.9 22.0 911. 7 
Cu1lure r削 ium:略'smacro-elements and Fe， RN・smicro-e1ements and organi岱， 8g'liter-' 
a回r，pH5.7， 0.1 mg'liier- 'NAA、 2~100g'liter- '剖σose for Exp. 1 
and 4か.，140g.lit町 -1剖crosefor Exp 2.
For culturing conditions， mat町 ials街、d Y: See Table 23. 
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Fig.26. Inf1uence of別 cro田 conc凹 trationin the n凶 iumon growth of 
bulblets of L. s些担担 'Uchida'cult町吋担註立2・(Cullure 
開ri吋:70 days ) 
For αllluring conditions，n削ium創ldmateria1s: See Table 24. 
Fig.27. Gro此hof a bu1blet of 1:. ~陛io盟・Uchida ・ cuLt町剖よ旦旦主旦
for 190ぬys.
For culluring conditions，側:ldilll1and malerials:官le沼間部 in
T油1e24邸 ceptthat the volume of lhe medium and the ω1lure 
vessel was 80 m1 and 200 m1， r宙開ctively.
6 6 
Table 25. Inf1uence of t側関宣言此町eon growth of bulblet of L. longiflonm・Georgia'











Size of bulblet (mm) 
Diamet町lIeight




12.0x 8.9 11.2 
14.1 x 12.0 12.2 
2495.0 
1530.。
Culture 町制ilJll1:略・smacro-e1er悶 lts加dfe. RN's micro-el旬間凶加dor伊nics.
8g.1iter-1a伊r.40g.liter-1釦crose.0.1暗・lit町-lNA.pIl5.7. 
Culturing condilions and mat町 ials:The sar肥 asin Table 23邸ceplfor changing 
the tem開rature.
For Y : S田 T油le23. 
T制問問t町e
(OC) 
Fig.28. Influence of t師向ratureon growth of bulblets of ~.longiflorwn 
-ωorgja・ωlt町凶 i旦己主2・













実験には、ササユリ 、オトメユリ 、ハカタユリ 、タモトユリ 、マドンナリリー(しcandidlJ1l
L.)、シンテッポウユリ 、ヤマユリ 、オニユリ(L. 1anci folium Thunb.)、タケシマユリ 、トサヒ
メユリおよびアジアチックハイブリッド群のミッドセンチュリーハイブリッド系品種である .エンチャン






















































































































































を 0.1mg'liter-1 、ショ糖を40g.liter-1 、寒天を 8g'liter‘ Iの濃度になるように添加した後、 pH
5.7に調整したものを使用した。培地の滅菌は、1.2は/cm2 • 120・'c. 12分間の条件で行なった。培養条















liLcr-1の濃度の培地で培接した場合、抽台した茎の平均節数は共に 4.7であったが、 5~.liter-1 の方
が茎の伸長が良く、節を含む茎切片を作成し易いので(第27表、第31図)、との培地でねられた茎を節培
養の培養材料とした。













Fig.30. Differentiation and growth of plantlets in the cuLLure of leaf 
scwnenLs of 1:.1ongiflonun・Georgia'. 
Culture IT削ium:略's岡町o-elcmenLsぉ)(iFe 削'smicro-clαncnLs and 
or伊nics，40g'liter-'sucrose， 8g'liter-'a回r，O.lmg' 
liter-'NAA and plI5.7. 
Culturi昭∞nditions:231:， continuous light(I，500 lx). 
Cul ture nat町 ials:Apical foliar悶rtsof foliage民alestaken fr佃
pl加 tletsreg朋ぽelt剖 throughscale culLure were 
ωt into several SE籾lents(5fl11 X 5fl11) .刊eabaxial 
side of the回plantw笛 placedin conlacL with 
20叫 ofthe medium in a t邸 ttube(251T1l di訓). 
7 2 
Table 27. Influence of kinetin concentration in the 1凶 iumon加lti時 ofchilled bulblets 
of L.longiflon.un 'Georgia' cultur剖担込田.(Culture附 i吋:70仰 s)
Kinetin Bolti昭 St師 le時th No. of 
(時・liter-1) (%) (an) node 。 。
80 9.8 3.0 
5 100 5.1 4.7 
10 100 3.9 4.7 
Culture n凶 ium:百le組問 asin Fig.30回 ceptfor substi tuting Kinetin for NAA. 
Culturing conditions and mat町 ials:Bulblets with a diamet町 of5-7mm.differentiat剖
through in vitro scale ωlture.were cultured in vitro 
at 10 oC for 40 days .加dthen at 230C in continuo凶
light of 1.500 lux for 3也ys.
Kinetin 0 1.0 5.0 10.0 
(昭'liter-1)
Fig.31. Influence of kinetin in the n凶iumon bolting of chill凶 bulblets
of L.longiflom・Georgia'ωltur剖担旦包・ (Cultureperiod : 33 
ぬys) 
For culturing conditions.町凶 iumand materials: See Table 27. 
7 3 
Table 28. Influence of BA concentration in the I削 i四 ongrowth of 武田 n吋esegment 
of L.longiflor・UI冒・ωorgia'. (Cult町@関riω:60ぬys)
% of se伊時ntswith No.of bu1b1ets % of 
BA differentiated bu1blets [adventitio凶 buds]:t s旬開nls



















Culturing conditions and meditun: -The s訓槍 asin Fig.30邸 ceptfor substituting BA for NAA. 
Culture materials: Elon伊 tedster臨 of bu1ble凶 on the 町制iurncontaining 5mg.litcr岨 Ikinetin 
(T;ぬle27) wereαrt into st師 事nαles句時nts(3---5n1n 10略). 






InfLuence of BA concentration in the r凶 iumon differenliaLion 
加 dgro帆hof剖ventitious buds and plantlets in the cu 1 Lure of 
stem-n吋e田脚ntsof L.longiflonm・G∞rgia・ωII町剖よ旦弘主2・
(CulLure period : 60品ys) 
For cul turing ∞nditions，n削 iurnand materials: Sce Tablc 28. 
1 4 
Fig.33.・MulLiplcadventitio凶 bud'formationfrαn sL四 一nodcscgr附ntsof 
しlongiflorm 百四rgia ω1 Lured on the I限必iumconLaining 
2.0略・liter-1BA. (CulLure関riod: 40ぬys) 



























作目、第ニミ作Hおよびイ午球根、 二作球掘、 三作球蝦とした。テッポウユリ、カノコユリ、 トサヒメユリ
の第イ判|の戯培試験では、 l鉢に3球梢えとし、他の此培試験では全て l球制えとした。鉢の防長士と
しては、 mt、ビートモス、パーミキュライト、川砂をそれぞれて引tに配合し、緩全対生化成肥料 (N、P、K=

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig.34. Bulbs ha門信tedaft町 firstαutivation in開 tsof i旦込主2
加lbletsof L. 1ongiflonJII'白orgia'
For cultivation of in vitro加lb1ets:See Table 29. 
t-tip culture line Field-grown line 
Fig.35. C倒1Pd['i釦 nof growth and flowering between a shool-tip cullure linez 
and a field-grown line Yof k.!ongiflorurr1 ・白orちia'加1bs.
Bulbs with fr回hweight of 15 ~20g w町eplanted in 
15αn-di却leter卯tson 10 October.1979. Photogra附 was
凶kenon 14 June.1980. 
z Bulbs harv田tedafter first cultivation of凶Iblels
der i ved froo油∞l-lipculture in a pi開 housewith 
ch田secloth. 
Y Bu1bs harvested after second cultivation of markeled bulbs 
in the field. 
8 0 
F1g.36. Sta此 off1rst凶lt1昭 ofch111剖加lblels:tof L. s些 10s盟・Uchida'. 
:t See Table 30. 
Photograph was tak四 0016 Nov図版~， 1977.
F1g.37. Bulbs of h.笠些些盟・Uchida・M門部t剖 afl町 firslcultivation 
io開tsof the 1旦豆主obulbJels . 
印i1100bulblets笛 describE対 1nTable 30 wcrc lransplantOO 
to凹ts.





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































of L.concolor ha門部L凶 a抗町 firslcultivation in pots of 
the i.n vi主旦 bulblets.
sulblets with fr出 hweight of 1.000~2.000 mg were produc剖
in加従担rωlture.lhey were chill凶 al4 oC for 45 days 
and then transplanted to pots on 15 March.198し
Aft町 culti vation.加lbswere harv凶 t剖 on3 November.1981 
and a photograph was taken on that day. 
fig.39. flowering of詔註tropro問gal剖 bulbLetsof 1:・旦旦邑orfollowing 
lhe second transplantation inLo pots. 
Bulbs showed in fig.38 were relransplanlωjnlo卯tson 8 Nov.. 







































































































































































































































































イi機物質としてRNの処方をHJい、ショ梢 40g.liter-'，京)C8g.liter-I、生長調節物質としてNMO. lmg. 











均したl~i径1m程度のカプセルを 8側 (4りん片の各対切Jt) ln休した。カプセルは、りんn・の名切片l
側、アルギン酸ナトリウム1.5 %およびNMO.lmg.liter-'と殺l潟剤として8ヒドロキシキノリン 10mg.
1 i ter-I を含む上記液体培地を、出化カルシウム 10%溶液中に滴ドして作成した。
t高益平手~として、寒天上告接、液体支持材培養、カプセル倍長には 20伽iのガラス製倍長サンプルピン、

































要庖矧組成濃度を1/2倍、 3/4倍、 1.0倍(標準濃度)および 5/4倍、ショ精農度の影響をみた実験で
は、同じく培地中のショ踏濃度を20、40、60および80g.11ter-'とし、いずれの実験においてもNAA濃度
は0.01略・liter-'とした。生長調節物質の影響をみた実験では、基本培地中の生長調節物質の種類と濃度











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig.40. Differentiation and growth of bulblets in ca凶uleculture of 
scale s旬開ntsof L.担巴且盟・(cul ture per i吋:15 weeks ) 
ca凶uleswith 1凶 ium and a segJ鴨川 wereplanLωon ster i 1 ized 
vermiculite containing wat町.
For culturing conditions，脱対iumand materials: se Table 34. 
40 60 80 
Suσose∞ncn 
(g'lit町 ー1) 
Fig.41. Tnfluence of卸 croseconcentration in the medium on Lhe differenLiaLion 
加dgrowth of bulblets in an田ratedliquid culture of in vitro scale 
segmcnts of L.japoniαlIl. (culture period : 8 weeks ) 
Culture 1制 ium: 3/4 stre時Lhof MS macro-el倒lenLs，MS's Fe，削's
miσo-eJ er肥ntsand or事ni岱， O.Olmg'liter-'NAA， 
20 '"'-'80G'lit町 -1剖 crose， pl 5.7 . 
For culturing conditions: See Table 35. 
for culture maLerials : See Table 34. 
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Fig.42. Influcnce of growth rcgulators in the mωium on differenLiaLion 
of bulblets in an aeratωliquid culture of担豆田 sωlesc伊ents
of !:.担盟些盟・(Culture period : 5 weeks ) 
Culture D'凶ium: 3/4 strengLh of脳同町o-el倒 ents，陥・Fe，(lN's micro-
elernents and or伊nics，40g'liter-1sucrose， pl 5.7加d
the above眠 ntion剖 growLhregulators. 
For culturing conditions: S回 Table35. 
For culture 回 lerials: See Table 34. 
Table 36. Influence of NAA concentration on differentiation and srowLh of 





























Culture冊di四 :3/4 stre暗thof陥岡町o-el四剛ls，略'sFc， 
附・smicro-el白隠ntsand organi岱， 40g'liler-lsucrose， 
0'"'-'0. 1昭・lit町-INAA，pl 5.7 . 
For culturing conditions : S回 Table35. 
For culture materials : See Table 34. 
8 9 
りん片切片からの下球の分化を促進したNAAについて、さらに、棋度を変えて子球の増殖に及ぼす景怨



























































Table 37. Influence of O2 concentration in the aeration伊Son differentiation and growth of 
bulblels in an aerated liquid ωlture of i旦註立旦 scales句附ltSof 1. J.空盟旦ic盟・
(Culture開riod: 8 w四 ks)
O2 concn in % 
aeration gas of 
(%) survival 
Solid I肥diumculture 
A伊r(Air: 20. 9) 100.0 
















% of bulblet 
fonnation 












Culture medium : 3/4 stre時thof MS macro-el印刷ts，MS・sFe，附'smiσo-el四Jents加 d
or伊nics，40g.1iter-1別町ose.0.01mg.liter-1NAA. pl 5.7 . 
Conditions of aeration : The sar肥 asin Table 32邸 ceptfor changing the concentration o'f O2 
in aeration gas， 20.9% O2 by訓 bientair， 95% 02 by 02 Enricher 
(SanyO Electronic Industries Co.). 65% O2 by mixing of ambient air 
and 95% O2・
For culture materials : See Table 34 . 
02 concn in aeration伊s(%)
Fig.43. Influence of O2 concentration in the aeration伊son 
differentiation and growth of bulblets in加 aerated
liQuid culture of !旦込主os回 lese伊lentsof 1.~盟旦E盟・
(Culture period : 8w問 ks)
ror culturing conditions and m剖ium:See Table 37. 
ror culture materials: See Table 34. 







:: : bulblet 
1:，:， :bud -・:protuberance 
23"C 28"C 
Fig.44. Influence of temperature on differentiation of bulblets 
in an aerated liquid cullure of in込主旦 scalese~削ls of 
L.担巴自:!!!!.(Culture開ri凶:5 weeks ) 
for culture舵 dium : S田 Table37. 
Culturing conditions : lhe ~陪 as in Table 35 excepl for lhe 
concenlration of Oz(20.9%，訓bienlair} 
and cul ture t倒 perature(18，23 or 28.C). 
for cul ture materials: See Table 34. 
Tぬle38. Tnfluence of liゆtcondition on differentiation and growth of bulblets in an aeraled 
liquid culture of in vitro scale segments of l，.Japonictun. (Culture関riod: 8 weeks) 
Light No. of No. of NO.of Di訓 of % of No. Leaf 
condilion root protubcr剖 ces bulblets bulblet leaf of lenglh 
per scale 加dbuds 開rscale (mn) longaling leaves (cm) 
開rscale bulblets 
Dark 11.8 5.8 8.0 2.3 。
Light 12.8 4.6 7.8 1.8 6.7 1.4 0.5 
for culture問dium : See Table 37. 
Conditions of aeration :官leSeV時 asTable 35 except for lhe concenlralion of O2 in acration 
gas (20.9%訓 bientajr). 
Conditions of li~lLing : 16hr'day-'and intensily of 3，500 1山.
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A伊rcultぽ e開rl凶(months ) 
Fig.45. Influence of昭arcultぽ e阿 iodof sca1e se~nts of b..@巴旦E盟
on differentiation of加1b1etsa抗erculturing for 8 w回ksin lhe 
follwing aぽatedliQuid cu1 ture. 
:刊e制時 asin Tah1e 37 exc1uding NAA. 
::iizjぷ;zitions:mes服部 inMe3??州 forlhe c…lralion 
of Oz(20.9%， amhient airJ. 
: Sωl回 were凶 enfr側 bulbletsobtaindby iB弘田
scale culttre for 3.7.9or 12附 nlhsand cut 
horizonta11y into two sew間nts.
1 2 3 
3 。l 
Culture materials 
Table.39. Influencc of the凹larityof a scale on differentiation of 





3 5 8 
Api臼1悶rt 0.0 0.2 1.9 
Basal開rt 0.2 2. 7 4.3 
Cul Lu.re冊 ditun : See Table 37. 
CulLuring conditions: The組問 asin Table 35郎 cepLfor 
the concentration of 02(20.抑制IDienLair) . 
Cul Lure materials : See Table 34. 
S句nentsfr叩 u 
apical pa.rt of scal回 basal pa.rt of scal回
Fig.46. Differ凹tiationand growth of bulbleLs in an aeral凶 liquid
∞lt町 eof segr時ntsderjv凶 fr側 apical創ldbasal凶rlsof 
S臼l回 ofh.ja巴ni盟・ (Cullure阿riod: 8 w∞ks) 
for cultu.ring conditions， materials and n凶 ium: S四 Table39. 
] 0 4 
8週間後の生育状況(第46図)を示した。基部切片では、培養3週の段階で既に子球の分化が認められ、























工業株式会社製の培養液分析セット(ハイドロテスタ)を用い、 N03-N (亜鉛末還元アゾ色素法)、 NII~ ­








































一一ー::¥0. of bulblels 




















Fig.47. Weekly cl~es in differentiation and growlh of bulblels 
in an acrated liquid culture of担込田 sr.alesegJ岡山
of L.担胆叫盟・
Culture n凶 ium:百le組問出 inTable 37回 ceptfor lhe concenlration 
of NAA ( 0.1略・1iter・1
For culluring conditions街、dmalerials: See Table 35 and Table 34， 

























Culture開riod ( Weeks ) 
rig.48. Wcekly changes 1n cation concenlral1on of lhe mcdiLUn of 
an aerated liqu1d culture of 1旦弘主.Qscale se即lCntsof 
L.主盟叫Clun.
)(-一ー-)(: Ca++ {Initial concn: 2.3酬)
A-._.-A.ぬ“(Initialconcn: 1.1 r耐)。.. .・・Q:K・ (Initial concn : 14.9 州)
・一一ー-・:N11.-W (lnitial concn : 15.5州)
For cullure冊 d1聞加dmater1als: See Table 37 and 34. respect1vely. 
Culluring conditions: 230C. darkness. 9.6ml ・min-'acraLionby ambient air. 
a 100ml cylindrical vessel (conLained 60ml medium) 





























Culture period ( Weeks ) 
Fig.49. Weekly changes 1n anion concentration of lhe mαJium of 
an aerat吋 liquidculture of in己主.Qscale se伊lCnlsof 
L.主巴且旦.1m.
10 5 06 
。一一一一-(): N03-W (Initial concn : 29.6 ri.i) 
A......A :PO.---(Initial concn: 0.9州)
For cult町emedium and materials: See Table 37 and 34. rcspcclively. 




Culture period ( Weeks ) 
Fig.50. Weekly changes in S¥氾町 concentrationof the n凶 iumof 
an aerated liquid cullure of !旦 vilroscale segmcnLs of 
L.主胆旦盟・
・-ー _ー.+: Sugar ( Sucrose + 1/2 [Glucose + fructosel ) 
。ー一一一-0:Sucrose 
.&-._._..& : Glucose 
×・・・・・・X: fructose 
for culture medium and materials: See Table 37加 d34. rcspecLively. 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































concentration on growth of bulblets in a rotated liquid culture 
of in込主Qbulblets of ~.ja胆旦旦!!!!. (Culture開riod: 8 weeks ) 
For culture r削 iurn:S舵 T油le41. 
For culturing conditions and materials: See Table 40. 
Table 42. Influence of t四肘ratureon growth of bulblets in a rotat剖 liquidculture of 
~.ja盟旦curn. ( Cul ture開riod: 8 weeks ) 
Initial FW Final FW of plantlet(mg) { Gain in wejght(%)} 
T四Iperature of bulblet 
(OC) (略) Root Leaf Bulblet Total 
18 13.2 0.2 12.2 95.5{ 723.5} 101.9{ 811.4 } 
23 14.5 0.0 18.8 149.4{l030.3 } 168.2{1160.0 } 
28 13.8 0.0 4.3 118.2 { 856.5 } 122.5{ 881.1 } 
Culture medium:略・S岡町o-el剖lentsand Fe.附'smicro el側lents加dorg加 ics.80g.1iter-t 
sucrose. 0.5mg.lit町-t kinetin. 0.1略・1iter-tABA
Culturing conditions and materials:百le田meas in Table 40 except for t6l1perature (18"'-'280C). 
























たりに l、3、4および 6球(それぞれの生体重 156、472、621およひ:912昭)まで変化させた。
i語気t音益の容器として、 60mlの円筒ロート型ガラス泌過6;}(細孔記号G4、培地昆30ml)を伺いた。通
気は家庭用'1¥型エアーポンプを用い、大気(酸素漉度、 20.9%)を9，8m1'min・1 の速度で 0，2μmのマイ
レクスFGフィルター(日本ミリポア工業株式会社製)に通すことによって行なった。
培地には、主要塩類濃度をMS処方の照準濃度の3/4 倍、鉄師、をMS処方、微l止~点およびイI側初芝を聞の
処!i、ショ加を40g'liLcr-t とし、切片作成法に関する実験では生長調節物質としてNAA(1. Olmg・1i Lcr-t 





























90""""100球(生体重合計の平問:12.8g )をメスにより約 2 rmゆ官で術方向に切断して、 !:'~1~材料となる切











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig.53. Sketch of a simple cutting instrument. 
Fig.54. Mass-production of加lbletsof L.担胆叫旦:!!!!in an aerated liquid 
culture using a lO-liter container wilh 5 liters of r時dium.
( Culture period : 24weeks) 











キュライトに球似を混ぜ、 4、 8および12週間、 4"Cの冷蔵庫内に開いて行なった。






ぞれセルトレーの各 l穴 (3伽rnx3伽rnX深さ附田)に l球を植え付け、 20"C・ 20.0001x' 161時間照明のイ
ンキュベーター内で裁惜した。なお、 '部の冷蔵処理球根で、発蝦しつつあるものがみられたが、生体重
測定の際、これらの恨を切除した。
ノド出葉試験を合む全てのI知自試験の用七には、赤玉土:パーク地J把:パ ライト:砂=3.5:3: 1: 1 
























の出葉が促進され、それぞれの処理濃度で、栽培 4週間後、 2週間後および 2週間後には出葉率100%に達





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































fig.55. Influence of cold-storage duration on leaf 81氾rgenceo[認己主旦
pro悶gat吋 bulbletsof !:.ja盟nic盟 afterLransplanLing in soil. 
Fr側 lerLto right : 0/16. 4/12. 8/8 and 12/4 (Groups of 3 bulblets 
aft町 weeksof c01d-sLorage/culLivaLion in soil). 
Upper row : bu1b1ets with leav回即時ingduring jn己主ocul Lure. 
Lower row : bu1b1ets with no 1伺 V邸慨rgingduring in己主2∞lt町e.
For co1d strage and transplanting to soil in a cell tray : See Table 47. 

















1)で得られた→ 乍球根を第l項と同様にして12週間の冷蔵処理を行ない、 1992年12月16n、 4号のポリ





また、 2)で得られた→乍球根を、第l項と同様に冷蔵処理した後、 1993年12月24日、 4号のポリ鉢に植











また、 2)と同様にして得た液体通気培養球恨を、 1992年 2月，.，_ 9月に第イ午目、 1992年10月，.，_1993年10
J1に第二作目の栽培を行なって養成し、得られた二作球根を無冷蔵で耕音した。 1993年10月15日、冷蔵 二
作球根の場合と同様にして、球周が6.0叩以上11.5c"沫満の球恨をプランターに値え付けた。栽培管理、













12月に植え付けた冷蔵球根では、栽培 l週間後から出葉が始まり、 4週間後には、球根重量2ト 5伽gお
よび100，._150 mgの試験区の各1個体を除き全て出葉した。その後，枯死する葉があったが、新たに伸長
してくる葉もあるため、 9月までの栽培期聞を通して、 4枚程度の葉が常に伸長していた。















験区で開花した株の草丈、葉数、茎径の平問は、それぞれ、 22.0----21.0側、 1.6--8.0枚、 2.1--2.9D1l1 







1球が開花した。各球周の試験区で開花した株の草丈 ・禁数・詣歪の平崎は、それぞれ、 1.ト 21.2cm、













上の納え付け球恨の開花率は、 94.7% であった。花数は、球周10.Ocrrvf.と摘球は全て l輪であったが、 f刻~i













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig.56. Flowcring of in己主2pro同gatedbulblels of 1:.主盟旦2盟
following lhe second lransplantalion illo soi 1. 
sulbs dcrivcd ITom the experiment describcd on Table 48 wcrc 
re-chillcd al 40C for 12 weeks before transplanling lo 12cm働
diameler pols on 16 Deccmbcr，1992. 
Photograph was Laken on 28 Fcbruary， 1993. 
Fig.57. Jnf]uencc of ~. ja盟叫♀盟 bulbsize on lheir subs伺 uenlgrowlh 
after sccond transplanlalion inlo s011. 
Bulbs derivcd from the experimcnt describα1 on Table 48 wcrc 
re-chilled al 40C for 12 wecks and replanlcd Lo 12cm-diamclcr 
pots on 16恥C伽 ber，1992.
百1eywere harvesLed and phoLograph剖 on12 July，1993. 
Circumfcrcnccs of planLωblllbs(cm) wcre， 
Up閃r(lcflLo righl): 6.0孟"'<6.5，5.5孟...，<6.0. 5.0孟...<5.5



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































( Produclion of leaf-田町gingin vitro bulbleLs in cell trczys 】
【 Oneof advancing-flowering tes凶 (floweringin April)】
Fig.58. Praclical cultivation L邸 tof bulblets of !:-.ia盟旦盟
































6. りん片切片から分化する子球の数は、培養 3週から 8週にかけて増加し、その後の増加数は少なかっ









るが、同時に葉の伸長も11脚jすることカ1分かった。さらに、カイネチン(0.5mg'li ter-I) および油A(0. 1 





























































た。寒天 12g'li l:er- 1 を添加した硬い府地で、これらの葉条 ・ .ff~の生育が抑制されることと、 pllを7.7 に















ユリ、ヒメユリ、 .エンチャントメンド、 .金扇.など、 NAA(0. lmg'li ter-1)の添加によってHE*し
た球根が得られるもの、 2)カノコユリ、ヤマユリなど、サイトカイニン類(sA O. 1"" 1. Omg.J i ter -I 、カ
イネチン1.Omg. 1i ter -I )の添加によって、多数の小さな不定芽を分化した「不定芽塊」の形成カ叫足進され
るもの(この「不定芽塊Jは、切断分離して移植すると、それぞれの切片は培地中の生長調節物質の棒類




























































































































であるといった利点がある。簡易府提槽の容積 3.e、培地r，t1. 5.eットル、供試子球数9(ト 100個で通気
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Studies on lhe Development of a Practical Mass-Production Syslcm of 
Jlorticul turally DesirabLe Lily Bulbs 
wilh a Simplified 1n Vitro Culture Technique 
WA1CIIIRO KAWA RAsAYAS 11 
S叩割也η
刊 isstudy was carried out to establish a practical mass-production syslcm of virus-什ee
lilics. which have good horticultural characLerislics. through the application of a 
simpllfied tissue culture lechnique. 
FirsLly. in chapler 1 of this study. the effecls of different media and cultural 
condiLions on plantlet regeneration from shooL Lips were invesLigaLcd mainly with 
L.longiflorum and the diagnosis of virus in some pLanls derived from shool需 lipculture was 
pcrformed under electron microscopy and by leaf sap inoculation to L.formosanum seedling. 
百lefollowing results were oblained. 
L. Murashige and Skoog・smacro-elements(1962) which have high nulricnl conccnlration. 
espccially nitrogen and polassium. promoted planllel rcgeneration， the growLh of rooLs and 
shools， and the formation of scaly leaves. Whether Lhe medilUs contains Ringe and Nitch(RN) 's 
organic addenda (1967) or noL， lhe growth of plantlels regenerated fro叩 shooLtips was good. 
2. Jl was found that a sucrose concentration of 40 g'liter- 1 • an agar conccnlration of 8 
g'liler-I and pH of 5.7 in the m吋iumwere suitable for the growth of regcneraled planllets. 
3. sulblet formation wcre gencrally enhanced by addition of 0.1 mg'litcr・INAA to the 
mcdium. A supplement of O. 1 ~1.0 mg'liter・1 BA or 1.0 mg'liter-~ kinctin inducL'CI 'multiple 
advenlitious bud' formalion from shoot tips in spccies such as ~・盟主主ios盟 and l.・型旦主盟-
When a 'multiple advenlilious bud' was cut into sevcral pieces and lhc obLained segments 
were subcultured， they diffcrentiated to new 'muLtiple adventitious bud' on Lhe medium 
supplemenled with an combinalion of 0.1 ~1. 0 mg'liLcr-1sA with 0.1 mg'lilcr・INAA.On lhc 
olher hand. they grew and developed many bulbleLs on Lhe medium conLaining 0.1 mg.liler-I 
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NAA alone. 1n the case of lilies such as 'Kiyotubeni' and 'むbat訓 a・， the addi tion of NAA to 
the medium improved the survival rate of shoot tips cultured in vitro and promoted bulblet 
differentiation from th佃 butnot the growth of the bulblets. 
4. The optimum temperature for shoot growth was between 23 and 28.C. L.eaf emergence from 
shoots was promoted by a lower temperature of 23'""'24.C， but was inhibited by a higher 
temperature of 27 ~28.C. The higher temperat町 e，however， promoted en1argement of scaly 
1eaves and bulb1et formation. 
5. Lighting for more than 18 hours per day promoted the growth of shoots and bu1b1ets. Low 
1ight intensity of 1，500'""'4，000 lx was enough for the growth of shoots and bulb1ets and 
high light intensity such as 13，000 lx in early stage of shoot-tip culture rather inhibited 
their growth. 1n lighted environment， leaf emergence was enhanced. On the other hand， 
continuo凶 darknesssuppressed 1eaf側 ergencebut promoted the development of sωly 1eaves. 
6. 'Ioe inverted placement (apex down) of shoot tips to the medium induced callus formation 
and vigorous growth of callus. 
7. 1n diagnosis of virus， observation of leaf sap sru叩leby electron microscope and 1eaf sap 
inoculation to L.formosanum seedling suggested that plantlets derived from shoot-tip 
culture of L. 1ongiflorum were free from virus and these technique could be app1icable to an 
early growth stage of plantlets. 
1 n chapter n ，よ旦旦主Qcultural conditions were studied mainly with ~.!ongi florum and L-
speciosurn for promoting differentiation and growth of bulblets from segments of various 
parts of plantlets regenerated through shoot-tip culture. The growth and flowering of担
vitro bulblets， produced by an agar culture of bulblets derived from shoot Lips. was a1so 
investigated by cultivation in pots.ηle results were as follows. 
1. The dif'fer‘entiation and growth of bulb1ets from various tissue segments was enhanced 
with addition of auxins， especially 0.1 mg'liter-t NAA. to the medium. Addition of cytokinin 
to the medium tends to promote the differentiation of advenLitious buds (formation of 
・multipleadventitious bud')， but retarded their development to 加lblets.
2. Cutting bu1blet scales into se伊 entsled to increase of total number of Jifferentiated 
bulb1ets per scale， because many sma1l bulb1ets differentiated from the enlarged cut edge 
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of each segmenls. 
3. lne differenliation and growth of bulb1els什oma scale was observed al relaLively wide 
range of incubaLion temperaLure not higher than 30~. Higher temperature (27--280C) and 
high sucrose concentration in Lhe medium (60--120 g'liter-') inhibited leaf側 ergenceand 
iLs elongation什師 bulbletsbuL prαDOted the growth of bulblets and increased lhcir weight. 
4. Although bulblet dir-ferenLiation was observed in both of lcaf-and sLcm node-segments 
obLained from in viLro plant1eLs. in vitro bulblel scales were lhe most suitab1e maLerials 
for 1旦註主旦 propagationof lilies because of their high propagation rate of bu1blcts and 
Lheir simpliciLy of culture process. 
5.ln cultivation of !旦込註Qbulb1ets of b.longUlorum， leaves emerged Quickly and Lhe axes 
e10ngated wiLhouL cold trealment and flowering was observed wilhin one year after 
Lransplanting Lo soil in pots. Bulbs harvested after the firsl cultivation in poLs were of 
marketable sizc for cut flower production. In lhe case of cullivation of in viLro bulblets 
of L. speciosu~. low temperature was necessary for leaf emergence. 1beir bu1b1eLs chil1ed 
al 10 ~ for 45 days had acceleraled axis-e10ngation(bolting) and reduced days lo flowering. 
l旦己主Qbulb 1 els of 1. X Iormo1ongi and L-盟些叫虹 couldflower within one year after 
Lransp1anting lo soil in pots.loo. Lilies like these two species. having somc advantages 
such as cut f10wer production by using small bulbs and/or some problems such as a lack of 
characteristic uniformity because of cultivalion of seedlings. were considcred to be 
promlslng targels for practlcal production of bulblets through in己主oclltlre. 
6. These resulls suggested a possibility that a large number of virus-仕eeand horlicllltura11y 
desirable li1y clones can be produced in a short period by subculturing bulb scales of in 
vitro bulbleLs derived from shool-tip agar cullure. and by c1l1tivating in vitro blllblets 
obtained from the scale-se胆entagar culture. 
Lastly in chapter 田 ofthis study. on thc basis of the above results oblaincd from an 
agar culture of scale segments. the effects of culLure conditions on differcnLiation and 
growth of bulb1cLs were investigated in a liquid cultllre of scale-or bulbleL-sc伊lentsof 
1.japo豆cum.Based on the obtaincd results. a pracLical !旦弘主Qbu1blet propagaLion syst佃
was dcslgned using a simplifled culLure box. BulbleLs of 1.japo叫♀盟.which werc mass-produced 
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in the above simplified in vitro system. were transplanted into pots and their growth and 
flowering was investigated. The results were出 follows.
1. Four cultural methods for simplifying the culture process to enlarge the current担
弘主Qsystem; (a)liquid medium culture with polyester fiber support. (b) liquid medium 
culture with horizontal rotation. (c) liquid medium culture with aeration and (d)capsule 
culture were tested. Among th蜘.syst佃 (c)ap関訂edto be the most practical. 
2. From the data of 8 weeks in an aerated liquid culture. it was found that medi四 with3/4 
strength of MS macro-elements and 40g'liter-1 sucrose was optimum for differentiation and 
growth of bulblets from scale se伊 ents.
3 Addition of NAA to the medium in an aerated liquid culLure promoted bulblet 
differentiation. Compared with bulblets in the medium that contained 0.1 mg.liter-1NAA. the 
ones in the medium that contained 0.01 mg'liter-1NAA had smaller number of roots.ηlese 
bulblets with smaller number of roots occupied less culture space and also were easy to be 
taken out of the culture box. subcultured and transplanted into pots. Although addition of 
kinetin or ABA to the medium did not promote bulblet differentiation in culture of scale 
segments of 1:.ja巴且日旦・ it was supposed Lhat the effects 0 f Lhcse growth reh'UlaLors would 
vary with the species. 
4 Bulblets differentiated efficiently when a liquid medium was aerated with ambient air 
(20.9% 02). whereas higher oxygen concentration in aeration g出 Wお ineffectivein enhancing 
more differentiation and growth of bulblets. 1n the s訓 eway as in agar culture of oLher 
lilies such as L.longiflorum. higher temperature(28 .C) and lighted environment promoted 
leaf伺 ergencefrom bulblets in an aerated liquid culture. 
5. The agar culture period of scales required to obtain a舶 ximumnumber of bulblets in tbe 
fol10wing aerated liquid culture appeared to be about 3 months. When the culture period 
extended beyond 3 months. the number.of bulblets tended to decrease. sasal segments of 
scales produced more bulblets at a faster rate than did apical se伊 ents.
6. Bulblet differentiation was observed after 3 weeks of culturing. Thc number of bulbLets 
increased significantly 5 to 8 weeks after culture initiation but noL Lhereafter. C1ear 
increase in diameter of bulblets was not observed after the 5 wceks of culLuring. 1n 
examination of changes of nutrients concentration in the medium during cu1ture.almost all 
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conlents of nulrienls including sugar was lost at about 8 ~10 wecks in culluring. Therefore 
lhose nutrients should be supplemented to the medium after 8"'10 weeks of culturing for 
sllbsequent growlh of the bulblels. 
7. Conditions of medium suited for the growth of differentiatcd b1l1b1ets was investigated 
llsing liquid medi叩 withhorizonta1 rotation. By exchanging iniLia1 medium for a sccond one 
with an appropriaLe combinalion of kinetin， AsA and high sucrosc concentration， Lhere was a 
possibility of obLaining the wel1 enlarged bu1blets without leaves and roots. 
8. Oissecting in vitro bulbs into many sma1l bulb segments increased the total number of 
differentiated bulblets per clllLured bulbs and Lherefore enhanccd the propagation rate of 
bulblets. 
9. Using a polypropylene conLainer as aωlt町 ebox， bulb se伊 entsobtained什om90"'100 in 
viLro bulbs(Lolal fresh weighL， 12.8g) were culLured in an aeraled liQuid mcdium of 1.5 
L.i Lers. About 2，000 bulblets， wi Lh an average di訓 eterof 4.9 mm， were producωin 16 weeks. 
10. To simplify Lhe propagaLion process， 300 i旦込註Qbulbs (tolal fresh weighL， 60g) were 
cuL with a cutLing instrument of several set razor blades spaced about 2 mm a問rL.A 10-liter 
container with 5 liters of liQuid medium was used. In Lhis simplified in viLro system， 
about 4，500 bulbleLs with an average di訓 eterof 5.9 rmn werc mass-produced in 24 weeks of 
culturing. 
1. The bulblcLs， which were mass-produced by 5 ~6 months by Lhe simplified aeraLed liQuid 
culLure systcm， in Lhe dark aL 23・'C， exchanging initial medium for a second onc wiLh high 
concentration of sucrose aL abouL 3 months of culturing， appcarcd to be dormanL because 
Lhey produced no lcaves during 16 weeks of cultivaLion after transplanLing into閃 Ls.
12. To promote lhe leaf emergencc and growlh of the bulblets afLcr transplanling inLo soil， 
low temperature or GA3 immersion treatment was reQuired. Cold司 sLorageof bulbleLs at 40C 
for 8 "'12 weeks was more effective in breaking dormancy than bulblct immersion in 200 
mg.liter・IGA3solution. When the bulblets， of which growth acLiviLy was supposed to be 
raised by these Lrcatments， encountered high L佃1PeraLurein grecnhousc in訊畑町， Lhe i r growth 
was not inhibiled. sulbs of about 6.3cm circumference were obLained after LransplanLing in 
vitro bulblets weighing 200 to 300mg into pots. 
13. About 80% of Lhe chil1ed bulbs with circumferences of 6.0 Lo 6.4cm， which were planted 
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inLo poLs in Dccember， fLowered in March of Lhe following year.ηlese plants had one flower 
and aLLained a height of about 20cm. 
14. When bulbs with circumferences of 6.0 to 11.5cm were re-chill剖 at4.C for 12 weeks and 
replanled in mid-October， the flowering periotl advanced from March to late Deccmber and 
January. On lhc other hand， non-chilled bulbs that were replanlcd in mid-October direct1y 
after harvest flowered between May and June of the fol1owing year and some of lhe bulbs 
with circumferences of 10.0 to 11.4cm produced two flowers. sulbs wilh circumfcrcnces of 
7.0cm or more lransplanled into soil grew lo more lhan 11.9cm in their circumferences al 
harvcst. 
15. Thus， by ulilizing lhc simplificd in vilro syst側 Loobtain mass-propagated bulblels加 d
subsequently exposing them to low lemperalure or GA3 immersion treatmenl， flowering planls 
of L.iaponiclllTI could be produced in about one year， as the shorLest case of culLivation 
period. 
1n the resuLls of chapler I..._m presenlcd above， a practical mass-production system of 
virus-free and horticullurally dcsirable lily bulbs was esLablished from a simplified 
aeraled liquid culture using a polypropylene containcr and cullivation of thc bulbleLs 
mass-propagated in this simplyfied旦己主Qculture technique. 
182 
